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Nimrod-G 系统及基于 Nimrod-G 的网格任务调度 DBC 策略，DBC 策略中的调度算法
考虑用户不同的 QoS 需求（时间 优或者代价 优）。 后，本文采用了 Gridsim



















Grid Computing is a hot technique developed in recent years, which integrates 
worldwide Internet resource into a virtual supercomputer, accomplish compute resource, 
storage resource, data resource, information resource, and knowledge resource to full 
share in global. Job scheduling is a hard problem in Grid System. A good job scheduling 
policy can reduce the executing time and the cost of jobs, improve QoS and improve the 
throughout of the whole Grid system. Using models in mature economic theory is benefit 
for Grid resource intelligent agent. 
This paper firstly introduce the conception of Grid, summarize the status quo and 
the development trend of Grid in recent years, and expatiate the importance of the job 
scheduling in the research of Grid Computing, then introduce the architecture GRACE, 
Nimrod-G system and the scheduling policy based on it. The three heuristic algorithms in 
the DBC Scheduling Policy can each optimize one target of the two QoS targets (time 
optimization or cost optimization).At last we simulate our algorithm with the aid of 
Gridsim toolkit and show the different effort of the algorithms. And simulate static and 
dynamic scheduling algorithm, then compare with each other vertically and horizontally 
to find the shortages and advantages of the algorithm, prove the economic model’s 
regulatory function. 
 














第一章 绪论 ......................................................................................................... 1 
1.1 研究背景 ..................................................................................................................... 1 
1.1.1 网格计算的概念................................................................................................. 1 
1.1.2 网格计算的特点.................................................................................................. 1 
1.1.3 网格计算的应用.................................................................................................. 2 
1.1.4 网格计算的研究现状.......................................................................................... 3 
1.1.5 网格的发展趋势.................................................................................................. 7 
1.2 本文的主要内容 ....................................................................................................... 10 
第二章 网格任务调度技术分析........................................................................... 12 
2.1 静态调度算法 ........................................................................................................... 13 
2.2 动态调度算法 ........................................................................................................... 19 
2.2.1 在线模式下动态调度算法............................................................................... 20 
2.2.2 批模式下的动态调度算法............................................................................... 21 
第三章 基于经济模型的网格体系框架 ................................................................ 24 
3.1 网格中的经济学 ....................................................................................................... 24 
3.1.1 经济学理论用于分布式系统的资源管理........................................................ 24 
3.1.2 基于经济模型的网格出现的原因.................................................................... 24 
3.1.3 经济型网格项目............................................................................................... 25 
3.2 GRACE体系框架 ....................................................................................................... 26 
3.2.1 GRACE 体系结构................................................................................................ 26 
3.2.2 GRACE 框架下的交易模型................................................................................ 27 
第四章 基于经济模型的网格任务调度 ................................................................ 31 
4.1 Nimrod-G 系统简介 ................................................................................................. 31 
4.2 基于 Nimrod-G 的 DBC 调度策略............................................................................ 32 
4.2.1 时间最优算法................................................................................................... 33 
4.2.2 代价最优算法................................................................................................... 34 
4.2.3 代价时间最优算法........................................................................................... 34 















5.1 GridSim 简介 ........................................................................................................... 35 
5.1.1 GridSim 介绍.................................................................................................... 35 
5.1.2 GridSim 的安装................................................................................................ 37 
5.2 DBC 调度策略仿真实验 ........................................................................................... 39 
5.2.1 仿真步骤............................................................................................................ 39 
5.2.2 仿真结果........................................................................................................... 43 
5.2.3 结果分析........................................................................................................... 46 
5.3 静态调度算法仿真实验 .......................................................................................... 46 
5.4 动态调度算法仿真实验 .......................................................................................... 48 
5.5 调度策略的比较与分析 .......................................................................................... 48 
第六章 结束语.................................................................................................... 50 
6.1 总结 ........................................................................................................................... 50 
6.2 进一步的工作 ........................................................................................................... 50 
参考文献............................................................................................................. 51 














CHAPTER 1 INTRODUCTION ............................................................................ 1 
1.1 Background ................................................................................................................ 1 
1.1.1 Grid Concept..................................................................................................... 1 
1.1.2 Features of Grid............................................................................................. 1 
1.1.3 Grid Application............................................................................................. 2 
1.1.4 Recent Development of Grid......................................................................... 3 
1.1.5 Future Trend..................................................................................................... 7 
1.2 Main Work of This Thesis.................................................................................. 10 
CHAPTER 2 TASK SCHEDULING IN GRID COMPUTING.............................................. 12 
2.1 Static Scheduling Algorithm............................................................................ 13 
2.2 Dynameic Scheduling Algorithm........................................................................ 19 
2.2.1 On_Line Mode................................................................................................... 20 
2.2.2 Batch Mode....................................................................................................... 21 
CHAPTER 3 THE ARCHITECTURE OF GRID BASED ON ECONOMIC MODEL................... 24 
3.1 Economic Theory in Grid.................................................................................... 24 
3.1.1 Economic Theory for Resource Management in Distributed System. 24 
3.1.2 Reasons for the Economic Model............................................................... 24 
3.1.3 Grid Projectd Based on Economic Model................................................. 25 
3.2 Architecture of GRACE........................................................................................ 26 
3.2.1 Architecture of GRACE................................................................................. 26 
3.2.2 Economic Models based on GRACE............................................................... 27 
CHAPTER 4 GRID TASK SCHEDULING BASED ON ECONOMIC MODEL .......................... 31 
4.1 Introduction of Nimrod-G.................................................................................. 31 
4.2 DBC Scheduling Policy on Nimrod-G................................................................ 32 
4.2.1 Time Optimization Algorithm..................................................................... 33 
4.2.2 Cost Optimization Algorithm..................................................................... 34 
4.2.3 Cost Time Optimization Algorithm........................................................... 34 
CHAPTER 5 GRID SIMULATION .............................................................................. 35 
5.1 Introduction of GridSim.................................................................................... 35 
5.1.1 Introduction of GridSim ............................................................................ 35 













5.2 DBC Simulation ...................................................................................................... 39 
5.2.1 Steps................................................................................................................. 39 
5.2.2 Results............................................................................................................. 43 
5.2.3 Analysis........................................................................................................... 46 
5.3 Static Scheduling Algorithm Simulation ..................................................... 46 
5.4 Dynamic Scheduling Algorithm Simulation ................................................... 48 
5.5 Compare and Analysis.......................................................................................... 48 
CHAPTER 6 CONCLUSION ....................................................................................... 50 
6.1 Conclusion .............................................................................................................. 50 
6.2 Further Work .......................................................................................................... 50 
REFERENCES ......................................................................................................... 51 
































































































































Information Grid）”，预计在 2020 年完成。另外，Globus 是美国阿尔贡国家实验室
（ANL）和 Southern California 大学信息科学学院（ISI）以及 Chicago 大学为主的





































国国家网格（China National Grid, 简称 CNGrid）计划[11]、教育部资助的中国网格
（China Grid）计划和国家自然科学基金委资助的国家科学网格计划(National 
Science Grid Project)，以及中国语义网格(China Semantic Grid) [12]。 
（1）国家高性能计算环境 




























件。目前，中国国家网格的试验床环境已经建设成 8 个节点：主节点有 2 个：中
科院计算机网络信息中心和上海超级计算机中心，主节点采用自行研制的、面向网
格的高性能计算机，若干工业、服务业、科学研究以及资源环境领域的网格应用投
























普推出了 eSpeak 万维网服务平台；IBM 用它的 WebSphere 平台和一系列中间件实















通过 Open Network Environment（Sun ONE）计划和 Java 平台来实现它。另外，IBM





IBM 正在打造世界上 强大的 Grid 计算网，由四家联营的美国研究中心选择
了 IBM 产品，以建立世界上 强大的 Grid 计算网。该计算网名为 DTF(分布式万











上得到电力一样。在 North Carolina 宣布成功建立科学网格计算系统用来深度科学
研究。IBM 也在欧洲建 GRID 系统，IBM 欧洲公司在荷兰 Zoetermeer 创建高级
Internet 应用中心，发展下一代 Internet（也称为 Internet2）。其带宽将比目前的 Internet 
高 1000 倍。位于芝加哥的 IBM 高级 Internet 国际研究中心（iCAIR）也参与其中。
项目的实现将使欧洲、中东和非洲能够开展虚拟放射学。 
Sun 推出第二代 Sun Grid Engine Enterprise Edition 5.3 软件，更方便将一个公
司的 PC 组合在一起，实现巨大计算能力。Sun Grid Engine 软件可充分调动空闲的
计算资源，将整个网络内的计算能力提供给桌面，来满足一个个工作任务的具体需
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